Background {#Sec1}
==========

Cesarean section (CS) is a necessary element of emergency obstetric care services \[[@CR1]\], as it can successfully prevent both maternal and childhood death and morbidity \[[@CR2]\]. However, many women are electing to give birth through CS without medical justification to do so \[[@CR3]\]. Although at times necessary, there is evidence of considerable risk from CS to the mother and infant \[[@CR4], [@CR5]\], and therefore, only woman who actually require CS should undergo the procedure \[[@CR3], [@CR5]\]. This approach helps avoid the complications of CS which can lead to unintended deaths of mothers and infants.

Universal coverage and utilization of CS is not the aim of interventions; it is the challenge of determining a suitable optimum level of CS at a population level that will ensure those who needed it, actually receive the procedure, and prevent its unjustified use \[[@CR1]\]. Lead by the World Health Organization (WHO) in 1985, key stakeholders discussed the appropriate technology for birth and delivered recommendations indicating that optimal rates of CS should not be higher than 10--15% at the population level \[[@CR6]\]. Since then, governments and clinicians around the world expressed alarm at the increase in the number of CSs around the world, with its use almost doubling between 2000 and 2015 from 16 million to 29.7 million \[[@CR7]\].

A systematic review by Betran et al. (2015) suggested an unadjusted optimal rate for CS between 9 and 16%; when adjusting for socio-economic factors, the asssociation between CS rates and decrease in maternal, newborn and infant mortality disappears \[[@CR8]\]. Thus, rates below the threshold mean other factors and not the CS rate maybe the determinants of mortality (i.e. access to health facility and skilled healthcare) and usually an issue in LMICs; CS rates above the threshold are not reducing maternal mortality, and maybe unjustified caesreans \[[@CR7]\]. The 2017 Guide to Managing Complications in Pregnancy and Childbirth by the WHO, UNICEF and UNFPA suggest 15% of a population may develop life-threatening complications and may require skilled care and invasive procedures such as CS \[[@CR9]\]. In high-income countries, an optimal level seems to lie anywhere between 6 to 8% \[[@CR10]\]. In lower resourced settings (i.e. sub-Saharan Africa and Southern Asia) extremely low rates of caesarean section were found among the very poor, regardless of increased national rates, indicating inequalities within countries are found in specific sub-groups \[[@CR10]\]. As part of the Lancet series on optimizing casesrean section use, Boerma et al. (2018) indicated that CS use was almost five times more frequent in births in richest versus the poorest quintiles in LMICs; markedly high use of CS was observed among low obstretric risk births (i.e. to educated women) and it was used 1.6 times more frequently in private versus public facilities \[[@CR7]\].

Assessing the overall rate or coverage of a health care service indicator such as caesarean section service delivery is useful for investigations of national and global trends. However, examining within country disparity of the indicator is useful to fight against and eliminate the unjustified inequalities across the different population groups within a country. Under the ambitious Sustainable Development Goals (SDGs), ensuring the universal coverage of reproductive, maternal and child health care services, including CS, is one of the 17 targets that should be attained by 2030 \[[@CR11]\]. It is not enough for coverage of caesarean service delivery to reach an optimal level in a country's population because aggregate numbers, as discussed, offer an incomplete story. There is no guarantee of caesarean service to all population groups who need it \[[@CR8]\]. This is especially important in countries where there is high inequality in health care services. For this study, it is of utmost importance to study CS delivery inequality following the rigorous approach recommended by the WHO for health equity studies \[[@CR1]\].

In 2015, and based on data extracted from 169 countries, between 20 to 22.4% of births were CS; this was nearly double the number of CS births which took place in 2000 \[[@CR8]\]. Substantial inequalities in use of CS were seen within and between countries \[[@CR8], [@CR11]--[@CR15]\]. Latin American and Caribbean regions had the highest CS birth compared to West Africa and Central Africa \[[@CR3]\]. Africa has the lowest coverage for CS \[[@CR11]\], and particularly in Sub-Saharan Africa (SSA), CS had not increased over the last 20 years while at the same time, there were increases in CS in other parts of the world \[[@CR13]\]. When CS was disaggregated by different population groups in a country, high income \[[@CR11]--[@CR13], [@CR15], [@CR16]\] and more educated women \[[@CR13], [@CR16]\] and urban dwellers were more likely to use the service than women living in rural settings \[[@CR15]\]. Similar to other SSA countries, Burundi had one of the lowest utilization of the caesarean delivery in the world; between 8.8 and 11% of babies born via CS \[[@CR17]\]. This aggregate level does not provide insight into the socio-economic factors that affect the rate of caesarean delivery taking place in Burundi. Understanding the association of CS rates and outcomes (i.e. mortality and morbitidy) at the sub-national level across different sub-populations provides more valuable data to assess and make decisions regarding interventions to reduce maternal mortality in relation to lack of appropriate maternal health services and skilled personnel.

Inequality analysis of CS is useful to generate evidence about population subgroups within country; in Burundi, there is little information on this issue using rigorous and well-established approaches. A 2016 study looked at maternal outcomes 2 years following emergency c-section in rural Burundi concluding that despite encouraging maternal outcomes, innovative ways of promoting family planning 24 months in this vulnerable group is needed \[[@CR18]\]. Work on disparities in CS prevalence and determinants across sub-Saharan Africa indicated that in 2011, 11% of CSs in Burundi took place in private healthcare settings while 8.8% were in public healthcare; the conclusions were based on the pooled data for the region providing insight into heath policies to improve outcomes of CS care \[[@CR16]\]. A multi-country study, part of which was looking at CS rates and indications in Kabezi in Burundi, revealed a national CS rate of 4.1% among the studied population between 2010 and 2011 \[[@CR19]\]. Within country inequalities in CS rates across 72 LMICs provided some information regarding Burundi (i.e. national average of 4.3% using 2010 BDHS); but only with regards to economic status (i.e. a difference of 6.5 percentage points between richest \[8.8%\] and poorest \[4.3\]) and place of residence (i.e. the CS average was 13.2% \[CI 95%; 10.4, 16.7\] for urban and 3.5% \[CI 95%; 2.9,4.4\] for rural) \[[@CR10]\].

High-quality and within country, sub-national level evidence is necessary to help reduce the unjustified gap between various population groups and ensure reasonable access of the service to all who need it. In this study, we aimed to comprehensively investigate both extent and time trends of inequalities in use of CS in Burundi using two series of Burundi Demographic and Health Surveys (BDHS) in the World Health Organization (WHO) Health Equity Assessment Toolkit (HEAT) Software.

The WHO HEAT application is a software that explores and compares inequality across five dimensions: economic status, education, place of residence, sex and subnational region \[[@CR20]\]. This enables users to investigate the health inequality in one setting as well as compare it to a situation in other settings across the dimensions \[[@CR20]--[@CR22]\]. The functionality and procedures of how it works are described in detail elsewhere \[[@CR20]\]. In brief, WHO developed the application in 2016 in an attempt to assist researchers, policy makers as well as planners with an easy application to assess and monitor health inequalities over time by investigating certain socio-economic factors \[[@CR22]\]. This software helps investigate, explore and benchmark disparities on 30 reproductive, maternal, newborn, and child health (RMNCH) indicators within and between country; a key indicator being caesarian section \[[@CR20]--[@CR22]\].

Methods {#Sec2}
=======

Study area {#Sec3}
----------

Home to over 11 million people, Burundi is the third most densely populated country in sub-Saharan Africa (SAA) with an estimated 463 inhabitants per km^2^ \[[@CR23]\], and an increasing population that is expected to double by 2040 \[[@CR18]\]. Plagued by political uncertainty and violence, the country is poor and severely fragile in terms of its security, economy, society, politics and environment \[[@CR24]\]. Although the under-five child mortality rate in Burundi has gradually decreased from 156.4 deaths per 1000 live births in 2000 to 58.5 deaths per 1000 in 2018 \[[@CR25]\], it is still over twice the target of less than 25 per 1000 set by the UN 2030 Agenda \[[@CR26]\]. The maternal mortality ratio per 100,000 live births has also dropped in Burundi over the past two decades from 1010 deaths per 100,000 live births in 2000 to 538 deaths per 100,000 live births in 2017 and still above the UN 2030 Agenda target of less than 70 deaths per 100,000 by 2030 \[[@CR26], [@CR27]\]. Although under-five child and maternal mortality rates have improved over the past two decades in Burundi, they continue to be higher than target indicators \[[@CR28]\]. Furthermore, the 2015 political crisis hampered service delivery, particularly affecting maternal and child health services during this time \[[@CR28]\]. Significant disparities in coverage and utilization due to socioeconomic status (i.e. financial barriers) and access (i.e. rurality, transport) to maternal and child health services continue in Burundi \[[@CR28]\].

Data sources {#Sec4}
------------

The 2010 and 2016 Burundi Demographic and Health Surveys (BDHS) were used in this study. DHS uses a stratified two-stage cluster design where the first stage includes Enumeration Areas (EA) selected through a Probability Proportional to Size approach where large more representative EAs have a higher chance of being in the sample than the small EAs. In the second stage, a random sample of households are drawn from the selected EAs. The household surveys collected data on maternal reproductive and child health in Burundi representative at the national, residence and regional level \[[@CR29]\]. Even though the BDHS was carried out in 1987, 2010 and 2016, the 1987 BDHS is not available in the WHO HEAT software; therefore, we confined our analysis to the 2010 and 2016 rounds. Detailed information regarding the BDHS study design are published elsewhere for 2010 \[[@CR30]\] and 2016 \[[@CR31]\]. A total sample of 24,520 women participated in the 2010 BDHS, of whom 16,778 had a birth in the last 5 years, and 375 births were through CS while remaining 7323 did not have a CS \[[@CR30]\]. In 2016, a total sample of 45,419 women were surveyed, of whom 32, 312 had birthed a child and answered the question whether the child was born by caesarean section; 786 had a caesarean and 12,321 did not have a caesarian \[[@CR31]\].

Variables and measurements {#Sec5}
--------------------------

CS is defined as the percentage of births delivered by caesarean section among all live births in the 5 years prior to the surveys for the last birth and the next-to-last birth. The question asked: "Was (name) delivered by caesarean, that is, did they cut your belly open to take the baby out?"; the answer options provided were "yes" or "no" \[[@CR30], [@CR31]\]. CS was the outcome variable of interest and inequality was measured according to the four equity stratifiers: economic status, education, place of residence, and subnational region. Economic status was approximated through wealth index and is classified into five quintiles: poorest, poor, middle, rich and richest. Wealth index is a standard socioeconomic variable in the DHS and we used the variable as it is. Using a statistical data reduction technique, *Principal Component Analysis*, wealth index is computed based on household assets and possessions following methods introduced by the Rutstein SO and Johnson K \[[@CR5]\]. Educational status is categorized as no education, primary, secondary or higher; place of residence as urban versus rural, and the sub-national region included five and 18 regions in 2010 and 2016 surveys, respectively. Education and wealth have a natural ordering and are known as ordered equity stratifiers whereas place of residence and regions are non-ordered equity stratifiers. The type of summary measures to be calculated are partly determined by whether or not the equity stratifiers are ordered or not \[[@CR21]\].

Statistical analysis {#Sec6}
--------------------

Using the recently updated WHO's HEAT software (2019 update) \[[@CR22]\], we analyzed the socioeconomic and area-based CS disparities. The inequality analysis was completed by, first, disaggregating CS according to the above-mentioned dimensions of inequality and, subsequently interpreting the findings derived from summary measures. Then, we calculated absolute inequality summary measures that included Difference (D), Population Attributable Risk (PAR), and Slope Index of Inequality (SII). These measures were calculated for the four equity stratifiers; for the wealth and education dimensions of inequality, we calculated all of the three inequality measures, and for the region and place of residence, we only calculated the D and PAR.

The detailed methods regarding calculation and interpretation of the measures used in the study have been detailed elsewhere \[[@CR21]\]. Since CS is a favorable indicator (i.e. a lifesaving measure), positive values of a measure show disproportionate use of the service among the advantaged sub-groups, while negative values indicate that disadvantaged groups are using the service most. The higher their absolute value, the greater the inequality. Zero value for the measures show absence of inequality.

D is a simple measure that shows absolute difference between two categories. The other two (PAR, SII), on the other hand, are weighted complex measures of inequality and take into account sizes of all the subpopulations used in the calculation, thereby producing more robust estimates that could represent the entire subpopulation \[[@CR20], [@CR21]\]. SII was computed for education and wealth equity stratifiers as it requires an ordered variable. Each point estimate is accompanied by an Uncertainty Interval (95%UI) to identify CS disparities that are statistically significant and to determine whether or not the inequality changed with time. For all inequality measures, the lower and upper bounds of the UI must not contain zero for CS inequality to exist. We assessed the trend of inequality for each summary measure by referring to the UIs for the different survey years; if the UIs did not overlap, inequality existed. The findings were presented per the recommendation of the Strengthening Reporting of Observational studies in Epidemiology (STROBE) reporting guidelines \[[@CR32]\].

Ethical considerations {#Sec7}
----------------------

The demographic health surveys are available publicly and ethics approvals were completed by institutions that commissioned, funded, and managed the surveys. DHS surveys are approved by Inner City Fund (ICF) International and an in-country Institutional Review Board (IRB) to ensure protocols are in compliance with the U.S. Department of Health and Human Services regulations for the protection of human subjects.

Results {#Sec8}
=======

Table [1](#Tab1){ref-type="table"} shows birth by caesarean section across categories of each subpopulation of economic, education and area-based dimensions in two survey rounds along with their sample size. Except in quintile 5 (richest) which shows significantly higher CS coverage, approximately similar coverage was seen in all other wealth quintiles in 2010. Similar CS service coverage was seen in 2016 among quintiles 1 and 2, and quintiles 3 and 4, however, the highest coverage was seen in the richest sub-population. With the exception of quintile 4 and 5, which saw significantly increasing coverage, a constant pattern was seen in other wealth quintiles over the course of 6 years. Table 1Coverage of birth by caesarean section across wealth quintiles, educational status, place of residence and subnational national region in Burundi from 2010 to 2016Dimension of InequalitySubgroup20102016Estimate (95% UI)Pop^**[n]{.ul}**^Estimate (95% UI)Pop^**[n]{.ul}**^Economic statusQuintile 1 (poorest)3.01 (1.98, 4.54)16182.56 (1.91, 3.44)3064Quintile 23.30 (2.34, 4.65)16692.96 (2.09, 4.18)2920Quintile 33.14 (2.15, 4.56)16763.84 (3.03, 4.86)2769Quintile 42.61 (1.75, 3.87)15904.97 (3.91, 6.28)2582Quintile 5 (richest)8.28 (6.70, 10.18)142612.53 (10.67, 14.66)2274EducationNo education2.83 (2.21, 3.62)41783.93 (3.27, 4.72)6396Primary school4.38 (3.46, 5.52)33123.99 (3.36, 4.73)5753Secondary school or higher10.75 (8.18, 14.00)48913.92 (11.91, 16.21)1461Place of residenceRural3.23 (2.66, 3.90)73223.91 (3.41, 4.47)12,367Urban12.13 (9.54, 15.29)65716.23 (13.21, 19.77)1242Sub - national RegionBujumbura \[Bubanza^a^\]12.92 (9.63, 17.11)4007.72 (5.09, 11.56)753North \[Bujumbura Rural^a^\]3.57 (2.62, 4.83)23965.82 (3.96, 8.49)761Centre-east \[Bururi^a^\]4.01 (2.89, 5.52)19866.95 (4.52, 10.54)367West \[Cankuzo^a^\]3.19 (2.04, 4.96)15763.18 (1.86, 5.40)442South \[Cibitoke^a^\]3.01 (2.15, 4.20)16206.30 (4.79, 8.25)842Gitega^a^NANA5.02 (2.90, 8.57)1109Karusi^a^NANA0.97 (0.54, 1.73)772Kayanza^a^NANA3.85 (2.73, 5.41)814Kirundo^a^NANA3.01 (1.86, 4.81)1088Makamba^a^NANA6.21 (4.40, 8.69)778Muramvya^a^NANA3.56 (1.71, 7.25)472Muyinga^a^NANA1.54 (0.65, 3.62)1188Mwaro^a^NANA4.22 (2.53, 6.94)400Ngozi^a^NANA4.97 (3.41, 7.19)1067Rutana^a^NANA5.08 (2.74, 9.23)562Ruyigi^a^NANA3.81 (2.43, 5.93)763Bujumbura Mairie^a^NANA16.31 (11.46, 22.67)661Rumonge^a^NANA5.66 (3.80, 8.36)764National average3.9642695.035336^a^ indicate regions in 2016 survey, *NA* Not Applicable for 2010 survey since there were only five regions

In 2010, the distribution of CS birth was highest in secondary or higher education group followed by primary and no education subpopulations. In 2016, a slightly different pattern of CS was observed in relation with education; it was highest among the women who completed secondary or higher education, but it was the same among the no education and primary education groups. This happened since CS among mothers with no education increased with time whereas it remained stagnant among the primary education groups. There was a larger increased in CS among women who had finished secondary or higher schooling between 2010 and 2016 compared to the other two groups. The coverage of CS birth was significantly higher among urban residents in both surveys with an overtime increasing pattern in both.

Regarding subnational regions, we were only able to comment on the dynamics of region-based CS for five regions that had CS estimates from 2010 to 2016. While Bujumbura rural, Bururi, and Cibitoke had increasing trends of CS, Bubanza showed a decreasing trend, and CS in Cankuzo did not change with time. See Table [1](#Tab1){ref-type="table"} for details.

CS inequalities by summary measures {#Sec9}
-----------------------------------

Table [2](#Tab2){ref-type="table"} shows degree of socio-economic and area-based inequalities in CS birth and how it evolved over time in Burundi between 2010 and 2016. In both studied survey periods, substantial CS disparities were observed in all the dimensions of inequality - the poor, women without formal education, rural residents and certain regions suffered inequitable coverage. The overtime dynamics showed that the disparity became worse. Table 2Time trends of CS inequalities by wealth, education, residence and region in Burundi, 2010 to 2016 DHSsDimensions of inequalitiesSummary measures20102016Estimate (95%UI)Estimate (95%UI)Economic statusD5.26 (3.14, 7.39)9.96 (7.84, 12.09)PAR4.31 (3.54, 5.09)7.50 (6.97, 8.03)SII4.56 (2.93, 6.18)10.53 (8.97, 12.10)Educational statusD7.91 (4.95, 10.88)9.98 (7.72, 12.25)PAR6.78 (6.39, 7.18)8.89 (8.51, 9.26)SII5.75 (3.92, 7.57)7.13 (5.60, 8.65)Place of residenceD8.90 (5.98, 11.82)12.32 (9.00, 15.63)PAR8.16 (7.96, 8.37)11.19 (11.01, 11.37)Subnational regionD9.90 (6.06, 13.74)15.34 (9.74, 20.93)PAR8.95 (8.18, 9.73)11.27 (10.52, 12.02)*D* Difference, *PAR* Population Attributable Risk, *SII* Slope Index of Inequality

For economic status, the Difference (D), PAR and SII demonstrated the statistically significant and disproportionate use of CS among the advantaged sub-groups (i.e. richest quintile). Furthermore, the UIs across all three do not overlap, therefore indicating that the overtime increase in disparity is also significant. For educational status, all three summary measures showed that more women with secondary or higher education underwent CS procedures compared to women with no education. PAR indicated a significant increase between 2010 and 2016 from 6.78 (95% UI; 6.39, 7.18) to 8.89 (95% UI; 8.51, 9.26), respectively. Inequality in place of residence was apparent with both D and PAR, the advantage of CS use was for women in urban regions. PAR demonstrated a significant increase in disparity over time from 8.16 (95% UI; 7.96, 8.37) in 2010 to 11.19 (95% UI, 11.01,11.37). Finally, there was sub-national regional disparity as seen by both the D and the PAR summary measures; the disparity overtime increased as demonstrated by PAR. Bujumbura (in 2010) and Bujumbura Mairie (in 2016) had the highest rates of CSs, and the disparity compared to the South in 2010 and Karusi in 2016 flags the need to investigate sub-national inequalities in CS coverage.

Discussion {#Sec10}
==========

The systematic investigation of CS inequality in Burundi over the course of 7 years was prompted by the need to generate high-quality evidence. Disaggregating health care interventions such as CS by relevant equity stratifiers has been one of the fundamental sustainable development goals since 2015 \[[@CR1]\]. It is only when all population groups in a country are targeted with an intervention of interest that the Sustainable Development Goal (SDG) tenant of "leaving no one behind" is attained. The WHO continues to work on defeating persistent in-country inequalities in health care service provision. It developed and released an equity analysis toolkit that researchers around the world can use to generate reliable, comparable evidence useful for improving equity nationally and globally. For this study, we used the recently updated offline version of the HEAT that incorporates more recent DHS and Multiple Indicator Cluster Surveys (MICS) \[[@CR22]\]. Our finding that wealthier women disproportionately use CS is in line with prior evidence \[[@CR11]--[@CR13], [@CR15], [@CR16]\]. Burundi is one of the poverty hit countries in Africa, with an estimated 1.77 million people requiring humanitarian assistance \[[@CR33]\]. Reducing poverty in the country could facilitate utilization of lifesaving interventions such as CS.

The educational inequality in use of CS favored women with secondary or higher education albeit the gap is not very wide. In 2017, Burundi had a literacy rate of 68.4% among those 15 years or older, with the female literacy rate falling behind that of males at 61.2% \[[@CR34]\]. This translates to nearly 40 women (15 years or older) in 100 who cannot read and write. If the illiterate and primary education groups were on par with the secondary or higher education group in terms of CS use, then Burundi would have increased the national average CS coverage by seven and nine percentage points in 2010 and 2016, respectively. The finding in our study that CS concentrates more among the educated mothers is in concordance with previous work \[[@CR13], [@CR16]\].

Urban areas disproportionately obtain CS service compared to rural settings, with the PAR showing increasing trend between the two series of DHS. The fact that urban places utilize more of the service than rural counterparts is supported by existing evidence \[[@CR15]\]. In both urban and rural areas, CS had seen a slight increment over the 7-year period; however, the pace of rise in CS among the urban area was faster than among rural places, and this explains the overtime widening of the urban-rural gap in CS that is skewed towards urban areas. Similarly, there was substantial subnational regional variation in use of CS with some regions such as Bujumbura and Center East receiving most of the service than other regions in the country. Subsequently, this supports previous findings that showed distribution of caesarean delivery that is skewed towards urban settings \[[@CR15]\].

The observed CS delivery disparity implies that poor, non-educated and rural living women are accessing CS that is far lower than the optimal rate required to combat excess deaths associated with obstetric complications \[[@CR9], [@CR10]\]. WHO recommends that the maximum optimal value of CSs should not exceed 15% in a population \[[@CR9]\]. In our study, except in urban settings and Bujumbura Mairie in 2016 where the average CS was around 16%, even the rich and educated women did not use the service up to the recommended level of 15% in either survey years, suggesting underutilization of the service. This is worrying because the less than optimal level of national coverage of CS and the variation in coverage between subgroups could lead to maternal deaths in the country that could be averted by the surgical procedure. The aggregate CS level of 15% or more at a population level does not tell the whole story because it does not necessarily indicate whether women in all subpopulation groups and those in need of CS are actually accessing the service in a country. Furthermore, optimal rates provide no indication of why some have easy (and unnecesary) access to CS, while others who may need it do not. In a Lancet series on optimizing caesarean section use, Betran et al. (2018) provide evidence-based insight to the drivers of excessive CS use that range from complex factors related to childbearing women, their families, and community (i.e. labour pain, pelvic floor damage); the health professionals and their influence on the decision about mode of birth (i.e. logistical and financial incentives; fear of litigation); and the healthcare systems along with financial reimbursements, organizational design, culture, and settings \[[@CR35]\]. In the same series, Boerma et al. (2018) describe the frequency of, trends in, determinants of and inequalities in CS globally, ultimately suggesting that within and across country disparities in CS were large \[[@CR7]\]. The frequency of CS births was among the richest quintiles versus the poorest in the LMICs and educated women who have access to, and ability to pay for, private facilities. Furtheremore, there was global increase of CSs ocurring in health facilities along with increased use of CSs in health facilities \[[@CR7]\]. In concordance with our findings, poor and vulnerable women do not have access to life saving surgery during childbirth that include issues of location of health facilities and shortatges of a skilled health workforce \[[@CR7], [@CR27]\].

This study highlighted, and demonstrated, the need to generate information on CS disaggregated by the relevant equity stratifiers to explore extent of CS use in key population groups. This helps policy makers separate out subgroups that do use the service more than the agreed CS level and to discourage them from over using it. Even if CS is an effective intervention in averting deaths associated with obstetric complications when necessary medically \[[@CR2]\], it poses risks to woman and infants when used without medical necessity \[[@CR4], [@CR5]\].

WHO recommends that CS should be practiced only if medically necessary, and health facilities should avoid aiming for a certain level of CS, and instead, perform the procedure when it is indicated medically \[[@CR3]\]. At the same time, disaggregated information about CS is useful to identify subgroups that are underusing the service or there is insufficient coverage of and accessibility to the service when necessary. If coverage of CS increases among the disadvantaged subgroups, the overall national coverage of the service could be improved which, in turn, positively contributes to the 2030 relevant SDG targets. In fact, data on disaggregation have been the central element of the 2030 global goal \[[@CR1]\].

Strengths and limitations of the study {#Sec11}
--------------------------------------

The strength of the study was that CS inequality was analyzed by calculating different measures of inequality which allowed exploration of disparity from wider perspectives. Doing so is important in overcoming the limitations of one method by the strength of the other method. The study also presented inequality findings with respect to four dimensions of inequality which can assist governments by identifying where and how to strengthen their efforts towards realization of the equity-oriented SDG targets in relation to maternal health. Finally, the study used the high-quality data available through the well-established WHO health equity monitor database contributing to the quality of the conclusions drawn from the study. However, the study has some limitations. Our analysis could not provide an in-depth assessment of problems that led to the observed CS disparities, making it challenging for decision makers to put in place targeted interventions. The study design cannot account for factors leading to changes observed over the 6-year period between the two surveys. Furthermore, the Caesarean Section measure used in the study does not distinguish between elective or medically necessary procedures; answers are based on self-reports. Future studies need to apply a decomposition method to better appreciate the level of influences of common problems on the observed CS disparity. Finally, the study presented inequality of the service at sub-regional levels, we may also benefit from additional studies comparing CS disparities at the health facility level.

Conclusions {#Sec12}
===========

Burundi experienced disparity in use of CS, which increased over time between 2010 and 2016. Our findings indicate that more work needs to be done to ensure that all subpopulations that require medically necessary CS are able to access the service in order to avoid unnecessary maternal and infant deaths. It is also important to discourage unjustified use of CS among certain subgroups to reduce deaths associated with unnecessary CS delivery.
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